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«lim»tt^«*ftE«ffi*#r**ixS«|Kj»-?+VDD, §fc 
3fc ft mffi # 0W6 S *l -5 -VEE , «R«|^-+VDD # - 

vee ra^^v^T^^^3.^g§jgg$n5^<«Y7}f*-7 h7 

& ^> a ^ >- « « ( d tti t) £ ti 5 IE M ffi <z> S 2p ffi & K S 
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1 

i ] a^s^m i MtfEnsjifc * i ««« 
mim^^rigsj-r^mim^iggiiH]^^, shiest 2 a*i 

fcm?«*2*«VlblBlI^*tt:t.. ffiIBff2tt«K 

«8R*H J f-j&» OjEmjE*5 J: tfSH 2 «««^3&> b oft mffi 
/HUBS, ^07 p y^^^utHl^^bitjfam2@®^tl3* 

[0001] ^ 

[0 0 0 2 ] 

5* 2 KWRfc ® l *s £ t/m 2 

N) Em^itrSfca&lcRtf fe*tS. fflfttf— #*>*K« 

a>bT« B B B JiicA#f-f s z.<Duyt*mikJ§(om£jjfa 
^ B e B 5>^^®^^*^^n5£«^®^ipff^¥ffi 
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[0003] r ^ f ^ ^ v h ^li^i t/Tgf 
Hi^^ixSc :©TFTtt***^bOj|t/^ 

[0 0 0 4] i:d5T\ «Jf*«l3ft*— *rRl^«6»**u5 

l 7- A^HSlcmff*rRi4:S*f*'ioJi^i" 
£ fc#> Ic a £ Lrft-^mjEE^r 

coff ^-m/£^o u^uj^KSi-SS i/^v c OMHfc J: 
U H*tS^«ttl* T F T^tai^ftofci: S icy 

ctu^H5B««(0«ffiix^uvp (i. 3V§S) /^tt 

iWVCOML$:-l. 3V|cR£t5^ 
[0 0 0 5] 

@*A»b»Tt^*. n^^y^a^UHlBW:, +3. 7 
V CO U ^< ; U V C O M H fe m t) -t Z> tz. ?> t C jE <D « « « 

- 1 . 3V(Dfil/^VCOML ^rffi^-r^fc^lCtti^ 

CttSfifB # p o L icfS criS u^<^v coMHfcj:^ 
<£l/^;i/VCOML(7)- ^-^il^^nSo h 7^^^ 



3 

5 V< fc^ttffi*T-*ftlr\ ) 
6. 5 V, - 5 VgSl-l^^tl^itniW f)^^e L 

tenant + 5 vic^^^n-5^^*^mffi^b* B H Q ^ 
DC3y/Wo«lt«lftt«t»t48. 

«ffVBEfcl#^5«ffi&Ttt«*»*£ft£o 

[0 0 0 6] *891*>Bntt. ««l«ffiU"<yu**»i- 

s^£ft< a^^masrwis-*-**:^^*!:***** 

[0 0 0 7] 

**** 1 h (DJEWZis J;t;$2 ttjRtttf-a» 

«ffio£i*ffi*R^-**fflRjeiiiK, isj:r/^y^a 

^ ID K 03 * £ n 6 IE ft ffi £ r. (7) « ffiR ^ & i c J: 

So 

[0 0 0 8] ^co^^^@T-(^. v-zL^yHHS&coiE 
*«-CH:«aimffi35»fe ^mS^TI^tJ £ A, if* Cfti^fc 

MT-#£ e 3^>IsI|»(75UJA«£Ett«jER^Iil 
3c^<fc $ ix fcttttr ttJWS^- fcflMfe £ ix 5 # ft t ^£ 

[0 0 0 9] 

[*«oisjfit7>^tti sat. *&w<DminmMmz.m 
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57^r^-7h y **ffl»ft»^*mfcBffi«r#flaL 
«K*^lHiKfl|fi8S:«»»k:*-t-. 

[ooio] B2tc*+««*;3*ssiiw:, 

«fl'<*/H 0JC«ftW^*tt*tLSX K^^l 2*5 

cfctfY K7-f/<l 4 ^iibx K7^f/U 2*5J;tfY 

70 So 

[0011] mA'***! 0\t. ffifi-tr^T gt£fc> 

Sffite (6 4 0X 3) X4 8 0lOM^t^2 0O'7h 
y^7l/^fi:, ^il&IXti2 OtOfT^^oT^n 
^*\}&t& * *\£ Y 1 ^ !b Y 4 8 0 i , H 2x £3 [HJ ^ 

m«2 0^ff«CfBoT-tix-etL^*ixfS-§-j»X l36^b 
^ X6 4 0 X 3i, Cilbl^i20^-7hy^77l/ 

5* i iafim^ tirt s. s&aYi^ 

ib Y 4 8 0 tt*ix«xll[*m* 2 0 o*t£:3!*R U fs# 
iXl^feX640X3 tt*h€hl«ff©i*«i 2 

22^, ^<o=r^>'a«g2 2*:£ttft£ff 5ff 2Er4IK 

TJ< 3 * 2 2 H IC ft I ^ # ft -fe /Urt O 

fffft^Sr:^ * h*-^s^ (TN) IBr^] ^-iir^fcfe 

[0012] T U-f StRfcol^Tti:, (6 4 0X 3) X 
4 8 0l60»lgh7>'v ; ^^ (TFT) 2 
ffiKY l^bY4 8 0 j3j:r/fS#j»X l^bX6 4 0 X 

-*-simmm2 o^3ijR«){cf2®j-r^^^ yf-^yn* 

£ ttfflV> bix£o *T F T 2 4 coy- h I* jfeSEllY 1 
d^Y4 8 0O5*)Wi*t:««Sli, Ki^-T^ttft* 

^«^1B*««2 0^5*>(7>iffl^«JBfcSn5*/t:, « 
Wii2 6^Hf*«*2 O^ICf&oTM^nSo 
^M^m«i2 0|j:n^yt1i2 2 ^OSfi^J-J: 
B B 0 ^iCLC$rMt, Mtb^l:^ 26t ^§1^1: 
J: «9«*SSC S^^jS-r^o ^TFT24^y 

[0 0 13] iff ft =^ hP"7l 6tt^»3&»feH**t£ 

50 4 ^y^icHiLt^^- h/^ST^J:tJ«^7 



5 

TMfclCflMftSilS 6 4 o x 3 

b^l*5p*aEMIBttiC**IIIY 1A^Y4 8 0(?)H 
£\ M^y hn-7 1 6tt^£ft||&^Bf^(Itc@ 

shut^h i^-r =» * ^««Ktti§iK(cfKjie-t-£ a 

i2icM«o - <z>#te,£$sff ^POLISH ^^-T 

[0 0 14] XK7>f/<12tt6 40X 3a<7)^7h^ 
D/Al**, ^J;(;6 4 0 X 3i(D7j/fiI 
*»-r#Mfc**L3. ^7F^^liv'7F^n S /K 
Kla&«LT**~ h^^ST^IfelclSit 5 0 D 
/ A«»»tt^7 h ^ n y ^ C K ^« m*EmEE + 
VDD (+5V) ^MHil50V/5^+5Vjr^i 

40X31^)7 y^mteftG+isy h 
tc^^ixfc^^- h^STl:iS*LtD/AS« 

LT^tl^{f#^Xl*^X6 4 OX 3iC*# 
»f«^-* = hP-7 1 

fc, D/Af Mlile^ y h d - 7 1 6 d^M^n 
[0015] YK7>f/<14 te*& B B B ^Vhn-7l6ji> 

^oastRf&#tcs<3^r^siY i^bY4 8 o£jii& 

3«L> iliE-VOFFIC^Ll^l 2V^blI 

E-VOFF(cf l^-i 2 V{c«l«p$ix5. 
[0016] &TFT2 4 tt^jSjfeSiiR^b^**^ 

J:() { 3 ; ey«*2 2BBo}RASfiCLCi3«tt/li!*«« 

2 0*5j:^ffi^^fi2 6IBO*«j»*CSW:^(7>fS-!|-« 
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TFT 2 4#1 7U-A)6IM«(cSt/a»aiL^i:#^^ 
[0017] Blfc*+ = ^>««KttlSRl*B2fc:^ 

Hi iZTji-f X 5t- + 5 VOiME^3> kf a.-^^ 
i0 ^MfI^VEX^UDC/DC3y/<-^C 
NV*5J:(;tM^+VDD{:^^ixl)c DC/DC 

«R«JE*:£^fc+ 1 9 V, -12 V, +6. 5V*5.fc 
IT- 3 V U t^tliMf+VO 

N, -VOFF, +VBB, ^cfc^-VEElcMt 
5 0 ^^^ftfBKlsJftttSJiSiS^+VBB, -VE 
E, + VDDfctfc*&Six5+ 6. 5V, -3V*5J;tF + 

- 3 V^tttjff^D C/D C n >/n-^ C N VIC J: 9 

[0018] =*>mm%zmi3\&nmi\z.7F-t&?\z.'< 

4 j}n — 7 h7 ^TRl, T R 2 , l^ftR 1 - 

R4, ^rssttvR i %>&nvR 2, ^ry^op 

1 , OP 2 5r#1-£. /^tf— "7 h7>^^TR 1 Ml 
PNPiTM^tlS. t^7^0PU OP2IJ + 

6. 5Vfcj;t;-3voliitET«L, 
[0 0 19] t^ry^op i ojR*gA*«^tt»aR 

4^tT«ttg(EfltPOLlC»ttSn5. t^<7> 
^OP 1 flD*R«AAtt^T*aiftVR 2tr^LT«** 

fVBBCgi^n, tSttRl, R2^LTS««f 

SSiVR^Sr^UrseAAiS^^Wa^ixSo 

«0 ffitt, fiffijgfiVCOM (p-p) rt* 
[0 0 2 0] 

VR 2 

VCOM (p-p) = 'VDD 

R 4 

• ★ 

[0 0 2 1 ] 
[*2] 



(5) 



R4 



R1+R2 
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R4 + VR2 R2-+VBB+R1 ■ V D D 
VCOMC= x : : X 



R 1 • R 2 



R 1 + R 2 



+R3+VR 1 



V R 2 



2 • R4 



VDD 



"HTSSttVR 2^^tttEiiVCOM (p- 

p) «r^fa«s^K^Lfcft{c:^r«iga:vR i ^asfks-e: 

[0 0 2 2 ] ^T^OP 20ltefiA*ttt'<7>' 
P 1 COffi^S*-?^ h y 

AASitSo h7^^TR 1 <7>3 l^*fcfitt«[fl| 
E+VDD^ h7>'^^TR i2cD=i 

^nRl, TR 2 -/^tii^^^-^r>'^ p OP 

1 I^Ctwfr 6 £ h7^^TR 1. TR 
2&mW}-i~Z>« h7>^HRl, TR2©x>^ 

[0 0 2 3] ^T', ^•irV^'-tEVCOMC, 
SScfcUMEflEfiBvcOM (p-p) <7>«fco^TR93-*- 

«*.tf***Yl36«Y K7-T'<1 4frb<Dfe^/UX\C 
X V - 1 2 Vj!»ib+ 1 9 V{Cit^±^5 *fJ&T F T 

2 4^5§U XK7^^12^bf lflfiYllcW 

fs**ffi«+ 5 vxbzt, mmmm 2o<dm^ 

ttl^5V^r«t5c TFT 2 4<D? 

Er*«*2 0i©t«^8iCGSi*«t5fci«)l:9 

(i. 3vi«) t'ttfiT^t, +3. 7viarii 
vtteZo z.<nm^, i*t«2o^i*ttti5ovi 

rR-ffcU T F T 2 4 ^illC^o/cf ^4^fiC G 
S £ M:f^i/^VP (1. 3VgS) fftj* 



iTl, -l. 3Vic:LTL*5o I^S20fci:(; 

70 VCOMHttVP + 3. 7VKR^*ft, VCOM 

Lft-1. 3 VfcLR^SJtSo d*>*£\ VCOM (p 
-p) «:+ 5 V{cB3£$tl, VCOMCIi+lVCi^ 

[0 0 2 4 ] ±^CDH^^^^ B H B ^^gT*^, h 7 

cDxtfji^p: h 7>^^TR 1 , TR2lCOW^tI 

20 [0 0 2 5] h7y^^TRlli + VDDd^0. 2 
V{5^T^o^mff^r% h7y^^TR 2li-VE 
Ed^ 0 2 Vte£Ji#ofcS£E£^m;b*t?£ 5o ~ 
7 y^^TR 1 tt^ — ^mjE «fc f? 0 . 7 VtSifT^o 

ttt / <7y7 , OPU OP 2 (7)iEm^(C+ 6 . 5V<7)m 
5 vcoifi< 3T-fctJ7jT-£ 5(cL 
ri/^o ifc^rvT'opi, op2?:$-isi^ 

t^7 V7 p $:ftfflt 6 I T^-^SSi^ES:- 3 V 

SiE{^i£t>- 3 Vte£TJfH-m&&£tlZ>+ 5 V 
[0026] *ftm<V^2mMMM\Z.&Z>T?T 

x^f^ b v ? xmm£k&^mw:&m4z&mirxmM-r 

tt, ^7y7"OPl, OP 2fc:«R«fl£f£t5t3:#Ll^ 

*^6o JISl»l|[««fc*a«|J»W:H4Jc*5^rH- 
[0 0 2 7] w<Difta1i^$!ST-te, @ 4 j^-r J: 5 1£ 

+ 5 votwffasa er v 

EX$rfMTDC/DCCNVjoJ:^«if- + VDD 
50 KtfcJ&SixS. DC/DCay^^CNVI^MS 



-i2v, -3vouitflEi:i»L, *n-e*i«jR» 

f+VON, -VOFF, fcJ:(;-VEEl:Mt^ 

=t*r>-m,mm9b\Bi&nm,mi&*+ von, -vee, *5 

J:i;+VDD{:M^^+19V, -3V, *5J:V + 

5 v(Dm^mffT-i5f^-f ^wt*, - 3 vc^m^mff 

liDC/DCny/^^CNVia 9 3c^fb£ixT^5 
+ 5 v o^IIE li^fflll^^- V E X M ^ 

[0 0 2 8 ] 3^-^««w»iiiKttHl^i-J: 5«-^ 

^-7h7^^TRl, TR 2, l^Rl- 

R4, «T8SttvR l *5£t/VR 2, t^/yyop 
PNPitis^ii^ 0 ^ry/opi, oP2ia + 
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^Lr«ttsEfff*poLjc«jastL5o t^r^o 

P l©#E6AAttVR 2HLT««l«fGNDl:« 
fic^n, SttRi, R 3«r^LTSJEig^+ VBB!:« 
Igc^ia, SfefcftttRl, R 2*:lfrLT«j|RiH^ + VD. 

DCgiK^So t^7>roP 1 totii^^-srssstv 

^POLIi/N'f p £ U^</U^0 ve#> 

5 J: 3 4SfST^6 8 t^7yyoPioffiMEIj: 
^EIlVCOM (p-p) » 
10 [0 0 3 0] 
[£*3] 

VR2 

VCOM Cp — p) = • VDD 



R 4 



★ 

[0 0 3 1 ] 



[ 0 0 2 9 ] t^7>^OP 10«AMTOR4?: 

R4+VR2 

V COMC= x 

R 4 



R2 - +VBB+R1 • VDD 



R1+R2 



R 1 • R 2 \ V R2 
+R3+VR1 + 



R1+R2 



• VDD 



R4 



«*.fcl\> t^7^0P10AA«Eli^7 

■TSHSttVR 2*r*fk*-frr«ffiSE«vcOM (p- 

t5:K-l£ESBVCOM (p-p) , MR 
VCOMC^MtliStSr ttf-VZ Z> 0 
[ 0 0 3 2 ] ^7>^OP 2 mmmAXitJr^T > 
^OPi^fctj^^^ii, ^gfiAAIctt^y^ 
^TRl, TR2^x>^«i^^ o 
OP2(7)fflAlih7y^^TRl, TR2(7)^-^(C 
A^J^tiSo h7^^TR 1 CD^ ix^^rjcttttjRfll 
E+VDDi\ h7V^^TR 2<D=t U^^C^l 
iE-VEE^AA*il5c ^7yyoP2lih7>' 
^HRl, TR2^x^^BMt^7^0P 
l^^CIC/^ct^Ch^y^^TRl, TR 
2$r|gKj-#-^ 0 h7>^^TRl, TR 2 CD^y^ 

[0 0 3 3] ±^(75||jffe^^co?6 B H s ^^aTMi:, h 7 
^^TR 2(03l/^lrt«jgf-VEEl:««S 



*IT^6 0 h"7 ^^^TR 1 xm,E.£ *) 0. 7 

vra^Ttfofcaffi^-c, h7y^^TR 2te-<— ^ 
«E£ 5 o. 7 vjs ^±asojfc«fl£i^La>aA^#fc 

OP 2 h •> l^-yut^^fffltSC^ 

^-^l&^tomm^- 3 vifi< + 5 vift< ^r-ffi-fr 
5J;5(art^ 0 n co j: 5 £ *t\ dc/dc 

n 6 « * &*sk*£ £ r <d 3 ^ > mmmWi 0 ^ n 

[0034] 

*^r^«T-# ^^ B e B ^^^g^rti^T^ 6 0 
[HI«)H«ftRn] 

[Hi] #*w<a»i mMmm\z.&z>T ? t ■>{ h y 

50 0«fi)c«r^-f IfilttH-CfcSo 



11 

[12] mi\c^=*>mmmW}®&&mfrj&t?T? 
[13] m i {z^-r^^e^mmmwi^mz^^^xmmm, 

[i4] COf 2 ^ if 5 7 ^ f h I) 

[Hi] 
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^^-riH] s& H r- & 6 o 
[##ot&ej] 

op i - op 2 ••■^-^<r>'7 p 

TR1-TR2'"/^ # — 7 h 7 Isi/X* 

r i -R4 ••• asset 

VR 1, VR 2"'-5J^®^: 




[12] 
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[04] 



~VeE(-3V) " 
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VCOM 
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